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DESCRIPTION 

FOOD FOR IMPROVING CLINICAL CONDITIONS CAPABLE OF LOWERING THE 
roNCENTIRAnNCFU)^^^ 

COMPOUNDS INBLOOD 

TECHNICAL FIELD 

This invention relates to food suitable fir improving clinical conditions of patients particularly with 
kidrey failure or hepatic Mure, and more particularly to pathological improvement food capable of being 
used for preventing or retarding a transition to hemodialysis treatment in kidney failure or decreasir^ the 
number of implementation of the hemodialysis therapy and preventing or lessening occurrence of 
accompanying l^perammonemia in hepatic insufficiency. 

BACKGROUND ART 

Here has been so far known lhat dietary fiber or nonfihriDary hydroscopic carbon has a function of 
increasing fee excretion amount of nitrogen into feces without digesting dietary fiber or non-fibrillary 
hydraulic carbcnmfesriafl^ This is disclosed in, for example, Sealock, R 

R, Basinski, D. FL & Murfin, J. R: J. Nutrition, 22, 589-596 (1941); Mason, V. C. & Palmer, R M.: Proc. 
NutnSoc,32, 82A, 83A(1973);Wfebej;EL. Gastroenterology: 77, 5 18-523(1979); and Stephen, A, M. & 
Cummings, J. FL: Proc,Nutr Soa, 38, 141A(1979> 

An application example for applying the dietary fiber to renal disease is disclosed in Japanese Patent 
Application Publication HEI Q2-101016A. This publication discloses preparation for improving renal 
disease, which contains 1he dietary fiber as an active ingredient made from Ihe hull of edible seed The 
publication sugge^s that the dietary fiber made from the hull is effective at prolongmg fee life of a rat with 
acute kidrey Mure resulting from renal ligation However, since the case of acute renal disorder of renal 
ligation has no application to a chrome disorfer case ofa human and it 
fiber is effective in tte treatment of renal disease, various kinds of dietary 

the publication. Thus, tee is an undesirable possibility of side effects such as dianhea due to dietary fiber 
intake increased singly. 

For tte meanwhile, it has krown that 40% to 70% of nitrogen in the feces are derived from fungal 
protein withm intestinal bacteria, whi A 

into the intestire to convert the fungal protein. (See Wrong, O. M. & Vmce, A.: Proc. Nufc Soo, 43, 
pp.77-86(1984)) 

Hovrevei; there has been roalter^ 
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kidney failure by positively using the urea secreted into the intestine for of fungal protein synthesis of the 
intestinal bacteria inlhe intestine. 

The medical guideline recommended by Japanese Society of Nephrology provides restriction of 
protein intake (05 to 0.6 gfcgb 

Nitrogen; BUN) of a renal failure patient C lifestyle guidance and dietary advice for patients with renal 
disease" coupled by Japanese Society of Nephrology). In addition to the restriction of prolan intake, 
inge^ion of quality protein having high biological value (such as animal protein, fishery product, vdhole egg, 
efc.) is recommended. 

To accomplish this purpose, low-gluten wteat is recommended as kidney failure diet, and therefore, 
thsre have been developed a good deal offowprotein food ofHg^biological value. Furthei; various dietary 
sqplements and elemental diets containing essential amino arid in a balanced manna- have been devised 
and used. 

Although hiph- pmtein food ofhigh-biological value is recommended for patients with hepatic failure, 
high-calorie elemental diets containing haixhed-chain ammo adds (valine, leucine and isoleurine) have 
been devised and used for hepatic disease, because such amino acids provide promotion of insulin secretion 
and suppression of ftxmation of toyptojiiarKterivedserotanm 
tryptophan with respect to Hood 
contained inthe amino acids activates urea cycle. 

However, tte aforesaid cfids are mere food or enteral nutrient having a function of deaeasir^ the . 
supply oflowiiK)lecular-\\^ight n itrogen- ajajtaiuii ^ compounds such as urea and ammonia or raise hopes 
for producing symptomatic improvement through the provision of WgJ>biological value protein or food 
composed of amino add at an appropriate ratio of concentration designed in mixture However, these diets 
do not fulfill the purpose arxi function of decreasing BUN since excretion of ingested nitrogen-car^^ 
compourds to the outside of ttebcxfy 
orpa^etal route. 

As a result, when the lowrooleadar-weigbt nitrogen compounds such as urea derived from protein 
and amirx) acid in tte diet are accumulated in the blood beyond the filtering ability of the kidney of a renal 
failure patient, the nitro^ 

Besides the dietetic treatment as noted above, there have been often used medicinal agents such as 
activated charcoal arxi cation-exchange resin for abscxbing or inactivating ammonia drawn into the intestine 
to discharge or remove fee ammonia as feces so as to decrease the blood ammonia level in the patient with 
hepatic failure. 
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Tbae have been fee following guidelines of alimentary therapy for aooonpHsttng 1he purposes 
described above. 

(1) Quantitative restriction and qualitative enrichment of protein: 

It is recommeaxlable to quantitatively restrict the intake ofprortein and qualitatively enrich fee quality of 
the protein in CKter for reduring the 

In general, taw^rctem dieted 15 g/kg body weight fcr 

tepalic Mure) bring about an effect of slowing fee deterioration in kidney Mure or hepatic fe2ure. Since 
fee dietary treatment should extend over a long period of time, it is necessary to select fee diets of high 
protein value (protein score) so as to regulate fee balance of essential amino acids C Lifestyle guidance and 
dietary advice for patients with renal disease" compiled by Japanese Society ofNephrofogy Tokyoig^kusha 
(1998), and 'Nutritional diagnostics of liver diseases / Liver disease and nutritional therapy", Akiharu 
\\fcianabe arxiMisako Okita, Dai-ichi ShuppanPublishing Co., Ltd, pp53-68 (1992)> 

(2) Sufficient suppfy of dietary energy 

Itisfeoughtthat35keal/kgofdafy 
are recommended ("Lifestyle guidance and dietary advice fir patients wife renal disease" compiled by 
Japanese Society of Nephrology, Tokyoigakusha (1998), and 'Nutritional diagnostics of liver diseases / 
Liver disease and nutritional thaapy' ' , Akiharu V&tanabe and Misako Okita, Dai-ichi Shuppan Publishing 
Co,Ltd,pp53-68(1992)) 

(3) Sodium chloride (NaCI) should be restricted in a complication of anasarca and high-blood pressure . 

(4) Potassium shoddbe restricted in causirg hypokalemia 

(5) Wfcter intake should be restricted wife salt when developing signs of anasarca, whereas dehydration 
requires attention in generaL 

It is generally important to satisfy the quantity and balance of required essential amino adds by low 
protein chas. 

Under fee conventional technology, it is necessary to give foods of high-biological value and having 
low total content of nitrogen to a patient wife renal failure so as to reduce protein intake, which foods are 
prepared in such a manner feat the proportion of better protein in the foods is increased for improvirg fee 
quality of protein intake and reducing fee total content of nitrogen or by icing amino acids, e^edalfy, 
essential amino add compounds having desirable relative proportions of fee amino adds. However when 
fee concentration oflcwmolecular-weight nitrogen<xx3taining compounds in fee blood surpasses fee renal 
filtration capability, fee patient mu£ undergo ahemocfialysis treatment 



Thftlrarioffaly^ 

therapy three to five hsure Large temporal, financial and psy^ 

be exerted en the patient uodeqgrarg the hemodialysis treatment, resulting in a major detriment at the 

individual and social levels. 

The medicine using fee hemodialysis' treatment for discharging the bwmolecular-wei^it 
nitrogerKxxitaining compounds fiom tte Hood will impose not only tremendous temporal, financial, 
physical and psychological burdens upon the patient, but also create more problems such as a large social 
burden of medical costs covered 1^ anneal expense insurance. Such cfialysis medical expenses will tend 
to be increasing fiom now on. 

Hepatic coimmhepaticfiHlure Also, 
ammonia escalated in the blood due to fee hepatic Mure has a bearing on fee circulation cycle of fee 
intestine ar*i blood. As a medical foimuk for dischar^^ 
been recogni2Bd a do9e of chemical aba 

effective as a medical simply. However; heavy dosage of fee absorbing a^ having a pc^Ue side effect 
places an erramous burden to fee patient Under the circumstances, a need has been felt for an effective 
solution capable of reducing the burdens involved in treating. 

Thus, fee present invention seeks to provide a superior solution of fee aforementioned problems 
involved in treating a patient wfa 

DISCLOSURE OF THE INVENTION 

Tte inventors of this invention has found fee solution for attaining fee objects described above, by 
administering indigestible polysaccharides as food having energy required for protean synthesis by bacteria, 
whichisdiffic^todig^ 

bacteria, for tte purpose of making use of lowroolecular-\\dght niliogerKXjntaining compounds feat are 
drained into tte intestine and circulated in fee reingested stale as irgredients for fungal protein synthesis of 
intestinal bacteria to reduce fee financial ard temporal burdens involved in undergoing fee hemodialysis 
treatment without taking any drug medicines having potential adverse effects. This invention could be 
acMevedcmttestrengfeofthisbioch^ 

That is, fee present invention provides pathological improvement food composed chiefly of 
indigestible polysaccharides and having restricted addition of protein components, v&kh contains trace 
metal, vitamin and/or fat as required. 
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BESTMODE FOR CARRYING OUTTHE INVBSTTION 
The invention will be described heranafler in ddafl. 

Firs*, as to indigestible polysaccharides, starch and glycogen falling into polysaccharides are digested 
into gjucose in the snail intestine by digestive enzyme such as aniy^ 

be ingested into te body. Meanwhile, te polysaccharides typified by cellulose that is resistant to hydrolysis 
byte digestive enzyme have beenkr»wn as didaiy fiber (Die^Fibei;N^Ddey 1953). Howevea; lactic 
add bacilli and bifidobacteria that belong to internal normal inhabitants in the large intestine can exploit 
certain dietary fiber, and specifically, these enterobacteria can easily take in water-soluble dietary fiber 
(pectine, gum, oligosaccharide, alginic add, chitosan, etc.) The dietary fiber exploited by the intestinal 
rramal inhabitants is tamed as iixiigestiblepolysacxferide. Polydextrose used in this invention is relative of 
oligosaccharide and Ms into the indigestible polysaccharides belaying to the water-soluble dietary fiber 

Ccmaeteiy speaking, te aftxementiooed indigestible polysaccharides include pectine, that is in an 
apple, strawberry and citrus, seaweed-derived alginic add, fuccridan, crustacean cfcritin, chitosan, gums such 
as acacia gum, arum root-derived mannan, agar, polydextrose that is glucose polymer, te^aKferived 
Abater-soluble dietary fiber (hemicellulose) such as com, soybeans and psyllium, and sugar alcohol and 
polymers of sug3r akohoL 

Of tese polysaccharides, a compound made up of polydextrose and pectine has been used suitably. 
The proportion of te compound is preferably 0.05 to 100 parts by weight of pectine to 100 parts' of 
polydextrose. The inventors have knowledgethat such a compound bring3 about terrx^ „ 
oflov\eringBUN\\itho^ Fcrunknown reasonsL, it is conceivable that 

te polydextrose and pectins are different in use-effidency owing to intestinal bacteria such as lactic add 
bacilli, consequently to further facilitate te activity of the lactic add bacilli because of difference between 
tern in metabolic rate. 

OTte aforesaid substances, tepecto 
coproduct in te making of dims drinks. 

There can be produced alginic acid and fucoidan from seaweeds, and te chitin and chitosan from 
cru^acean shells with simple operation The polydextrose can be made by polymerizi^ a natural product 
such as glucose as a basic ingredient in te presence of citric add A variety of testarderived water-soluble 
didary fibers are ammeardaDy available. 

The pathological improvement food according to te invention contains mane than 5% by weight, 
preferably, 40% to 70% by weight of indigestible polysaccharide as a chief ingredient relative to te solid 
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content of the food in terms of dried foodstuff When exceeding 70% by weight, the food is Kkdy to be 
viscous, consequently to make fbcdprocessngcfiflScuh. 

Tte restriction of protean component in the food has a meaning of addition thereof within the range 
which does not raise Hood urea nitrogen wtea ingestirg with the indigestible polysaccharides and the 
protean content is 50% Tote more specific, the propel 

component Ci^.protd^ 

less by weight, preferably about 2% by wei^ in temis of dried foodstuff 

The indigestible polysaccharides according to the invention contains, as basic ingredients, singly the 
aforementioned indigestible polysaccharides cr compounds combined with several kinds of indigestible 
polysaccharides controlled in sweetress and acerbity with sweetener such as sucrose, fructose, glucose and 
sug^r alcohol crratural sweetener To strengthen the effect of a 

dietary supplement, fee hxiigestible polysaccharides of fee invention may additionally contain sodium salt, 
potassium salt, magresium salt a^ 

Fe,CHCo,Mn,OaixiSeintfaefcnnofti^ To firther strengthen fee effect of the 

dietary supplement, the indigestible polysaccharides of the irwentim may additionally contain, as a primary 
body, substances fortified wife a suitable quantity of vitamins such as vitamin A, vitamin B family (e^. B 1 , 
B2,B6,B12arxiracctir£ack^\dlaminQ The 
indigestible polysaccharides of fee invention may be produced in the foon of a liquid (drink), j eDy or cream 
or in a solid cr semisolid fonxi like a biscuit, cookie, bread, noodles, cake, ice cream, and strabet and can be 
given singly cr in combinatim 

It may be preferable to make a variety of fee indigestible polysaccharides according to the invention 
wife variations so as to keep tte patient from being bored by being flavored wife fruit juice such as of an 
^ple, lemon, stiawbeny, blusbeny, mandarin orange, orange, pomegranate, litchee, pineapple, peqxiya and 
banana, or flavoring agents. 

Through experiments using pigs, it has been actually demonstrated the feet feat fee indigestible 
polysaccharides of the invention have a significant effect of reducing urinary excretion of 
nitrogQ>containing low-molecular substances and excreting almost all fee ingested nitrogen into feces 
(Lecture Attract of 76fe Meeting ofThe Japanese Society of Swine Science; Lecturers: Yamamoto et aL, 
The Japanese Journal of Swine Science, VoL38(4), p227 (2001)). Yamamoto et aL announced in fee 
meeting that urinary urea excretion 

feed of low-protein feeding stuff (nitrogen intake 35.5 grams par day on an average) mixed wife 30% by 
weight of apple juice lees (dried foodstuff). The nitrogen equivalent to the sute 
be retrieved. 
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The experimental results using the pigs support fee possibility that the did: containing indigestible 
polysaccharides brings about significant effects of levering fee concentration of nitrogerKXintaining 
low-molecular substances in fee Hood of a hepatic Mure patient so as to hold over treatments with 
henxxSa^^ cr reduce number of 

ammonia, level of a kidney Mure patient to prevent hepatic coma. However fee experimental resuhsusing 
ths pigs do not always indicate fee effectiveness of fee pathological improvement food of fee invention in 
treating fee patients wife kidn^ failure and hepatic failure from fee \de\*point of fee dose of fee indigestible 
polysaccharides appBedto fee pigs for experimental purpose. 

To put it another way, fee pathological improvement food of fee invention, which chiefly contains 
irdigestible polysaccharides, can take 

provide various textures by diversely combining different kinds of indigestible polysaccharides or 
detennining fee amount of each ingredient, or fee pathological improvement food of fee invention may be 
made in ttefcmi of powder compc^^ Therefore, desirable diet food as mentioned 

above may be made in the home accoiding to fee patients? predilection and used as re 

The typical of incfigestible polysaccharides is pectine. The pectine is contained in plenty in an apple 
and citrus fiuit and remains in existence in high concentration in fiuit juice lees. Thus, the pectine caa be 
extracted from tte lees and processed into a dry product upon being de-e^erified wife add or alkali and 
purified It may also be processed in siKii a manner ofT^eir^ 
or vegetable, denesterified wife a^ 

dried and broken into powdec The pectine may be taken out by being refined for use in this invention in fee s. 
maimer described above, but apple juice lees or fiuit juice lees of citrus Suit (mandarin orangje, orange, 
grapefhit, eto) may be used as feey are forte 
are rich in pectine. That is, fee pectine tenned in feis invention 

lees. Likewise, alginic adds ard fixoidan, which are made from seaweed, and polydextrose made from 
glucose as a basic ir^redient in fee presence of citric acid can be used as fee indigestible polysaccharide. 
These raiigestible polysaccharides for use in fee invention should not necessarily be understood as being 
limited to fee i^r^ products as long 

Tte polysaccharide becomes viscous when dissohingm water because it c^absort)! 
water into its polymer structure. Therefore, when fee indigestible polysaccharicfe is used in fee preparation of 
a beverage, tte coixenlration thereof is desirably 05% to 30% by wsight Also, it is preferable to determine 
tte corxxntratian of fee same to 2% to 30% by v^^ 
fbod,arrl5%to60%tywdghtfbr 



A patient wife kidney failure or hepatic failure often lads ingestion of trace metals, which are 
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cxHiskfered to be fundamental to 

and Se due to unbalanced diet Likewise, a patient undsgoing hemodiaI)'sis treatment often lacks ingestion 
of the trace metals due to exteriorize thereof during hemodialysis, consequently to possibly cause renal 
anemia. 

The pathological improvement food of the invention may contain 0.01 % to 5.0% by weight of trace 
metals in a fiee state or in fee additive fc^ 
Yeast Co., Ltd.) The pathological inqrovemert 

not have a disagreeable smell endemic to metal nor nasty taste and can be made in safety. The 
supplementation of trace metal compensates deficiency of the patient and activates fee intestinal bacteria 
Thus, the pathologicdimprc^ 

the invention can be further elevated in availability. To be more specific, the inge^ion of fee indigestible 
polysaccharide contributes to reduce the level ofblood urea and lowmolecular nitrogen compounds such as 
a mm onia, consequently to promote appetite suppression and eliminate a lowering factor for metabolic 
activity. In addition to the aforesaid prominent effects of the paltolog^ir^ 

the essential nutrients such as fee trace metals noted above are efficiently added thereto, consequently to 
produce a synergistic effect for improving physic 

There may be further added lacto^ 
Cb.,Ud^ to the aforesaid food 

The present invention provides effective means capable of decreasing fee amount of nitrogen 
reabsorbed from the intestine into fee bloodstream to suppress fee rise of concentration of fee 
low^nolecular-wdght nitnogerKrrataining compounds in fee blood through fee exquisite biodynamic 
mecharrisn in which fee kw^noleoilar-vsd^it nitrogen^ontaining compounds such as urea discharged 
from tte blood (through fee blood vessel) into fee intestine are effected fcr protein synthesis of intestinal 
bacteria and passed out wife feces. To accomplish fee intended means, fee food prepared with fee 
indigestible polysaccharide, which is not easily exploited by digestive enzyme but is effective fcr fee 
intestinal bacteria, thereby to mate 

Intrinsically, fee lowmolecular-weight rritrogenHXjntairring compounds in fee blood such as urea and 
ammmk are seoeted into the intestire 

the Md in fee intestine and the Hood Therefore^ the nitrogenH^or^ 
into the intestine can be utilized as a nit^ 

and discharged to fee outside of fee body as feaes upon proliferating fee fon^ 

fee circulation of rihn ^avmntammg compounds between fee intestine and fee blood, resulting in a lower 
concentration in fee Hood Thus, fee excretion of fee compounds effects alleviating of a burden on fee 
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kidney. 

Tte reduced burden of the kidney causes degeneration of kidney glomerulus to be retarded, so as to 
have an expectancy to retard a transition to hemodialysis treatment and decrease the number of 
hemodialysk 

If a kidney feflure patient periodically takes the pathological improvement food of fee invention afler 
each meal arxi/cr between meals, a pa^ 
blood is partially converted into intestinal bacterial protean 
feeblcxricooDentratimthe^^ 

number of required hemodialysis to be decreased. As a result, fee various problems posed by fee 
hemodialysis treatment 

Also, wtei fee pathological improvement food having fee function of driving fee fimg^l protein 
synthesis of intestinal bacteria wife ammonia secreted into fee intestine and excreting the ammonia with 
feces is given to a patient wife hepatic Mure afler each meal and/or between meals* fee problems as above 
can be solved, so feat distress involved in taking high doses of adsorbent agent can be relieved without 
producing any side effect acccrcfing to fee invention. 

Tte nitrogennxKitaini^ 
urine odor g^ra out duetoanesfeesiaex^^ 

The present invention will be described tereinafier in more detail, demonstrating some medicaHzing 
cases using fee pathological improvement food of fee invention, but the invention does by no means 
mntprnplatp Tmprrang any limitation tn the cases ardcnmposntic^desaibedbelow. 

(Embodiment 1) Beverage 

Table 1 below shows solid contents of fee essential constituent parts of fee pathological improvement 
food of 1te invention per 1 00 gjamsofTseveragp made by adding watCT There 
was prepared 100 grams ofbeveragp ^mxiuct)byad(ingwaterfeereto. 
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TABLE 1 





Solid contents ner 100 grams ofbeveiase 


Polydextrose 


~20g 


Pectine 


~20g 


Fructose 


~5g 


Citric acid-Na 


~ 400 mg 


VitaminC 


-500 mg 


VitaminBi 


-20 mg 


Vitamin B2 


-20 mg 


Vitamin ^ 


~2mg 


VitaminBi2 


-lmg 


Mcctinioarid amide 


-20 mg 


Folic arid 


~5mg 


DHA 


-05 g 


Caldum ^ceroiiiosphafe 


-300 mg 




-200 mg 


Fenoaitainmg mineral yeast 


-30 mg 


ZrMXHtainirg mineral yeast 


-50 mg 


Curcontairai^ mineral yeast 


~30mg 


Mrnxmlaining mineral yeast 


~10mg 


Arum root ponder or Agar 


q-s- 


Fcod flavor (of apple, citrus and so on) 


q-s. 


FnA juice or firit essence 


q-s- 


Texture improving agent 


q-s- 


Sweetener 


q-s- 



Wfeteris added to define Ihetotal as 100. 

pti45lo55 I Viscosity: 5 0 to 500 mPas 

Color Lightyellow - light brown / Taste: Moderate^ adjust 

Energy: 30to 80 keaJ/lOOg 

Mneral\feast Q- or Se-axitainirig mineral yea^ 



Table 1 exemplifies the daily intake of the beverage. The beverage may be taken in daily after each 
meal during dialysis treatment at onetime orin divided doses Alternatively it may be diiir^ 
described in Embodiment 2 and Embodiment 3 in combination The daily intake as exemplified herein 
may of course be irxaeased, but ca^ 

nc^exceedirg300kcdperd^ftFexan^>le. Particularly in a case ofa diabetic patient on d^^ 

intake by ttenutraoeutic^ 

on calorie count of essential staple food 

Apple juice lees can be substituted for pectine. The pectine derived from apple juice, strawberry, 
citrous or other fiiitscs" pectin Also, there may 
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be used other ingredients than pectine, such as acacia gum felling into indigestible polysaccharides, 
testa-derived hemioellulose, seaweed-derived alginic acids, arum root-derived mannan and so forth instead 
The pectine may be displaced in part 

Fructose may be replaced \\^ 
As the sweetens; tee may also be used natural sweetener such as hiohan font essence, stevia, licorice 
extract An artificial sweetener such as Aspartame m^ be used 

As to vitamins* there are added vitamin C that is easier to lack and vitamin B family that is losable 
durir^theheimdialysE In specific, siixeminerab such astray 

etc.) essential for maintenance of body function have not been approved as food additives by Ministry of 

Health, labour arriWeHke,yea& 

daily requirement for adult for nutritional consideratic^ 

For improving the texture of the penological improvement food, 0.1 to 3 grams of agar powder or 
aliment arum root powder may be added to make the food jelly. 

When drinking 200 to 300 grar^ 
8 grams of protein taken on the same day are fixed into intestinal bacterial protean, consequently to be 
excreted with feces. As a result, the blood omcenlraticn of bw-nx)lecular-wd^Tt nitrogemxxilaining 
rampounds such as urea can be decreased craiesponcfing to the amount of nitrogen content in the fun^l 
proteir^toafleviateaburttemfeM 

TTiecoadMonsattbattmec^ 

That is, there can be proved experimentally tefcHcwing re 
energy by exploiting indigestible polysaccharides using, as a nitrogen source, lowroolecular-weight 
nitrogenKXjntainfcgo 

(a) Assuming that the total energy content of indigestible polysaccharide is generally 3 .6 kcal/g and 
50% of the energy is consumed by the fungus body, the energy at which the indigestible polysaccharide 
(Ag)arecxinsumedbytheft 

(b) Assuming that the energy req 

the energy use efficiency by fee intestinal bacteria is 44%, fungal prot 

x 5.66 fecal x 0.44 = 12.8 * B(kcal). Acccxdingly, the approximate amount of bacterial protein (Bg) 
synthesized by oral administration of the indigestible polysaccharide of Agis 1.8 * A/128. 



(c) When taking 300 gofTxverag^ 
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(A) of 30 to 60 grams of fee indigestible polysacdiarid^ 
to time becomes 42 to 8.4 grams. 

Whmalddneyfeihre patient^ 
weight), the intake of 300 grams of the beverage in terms of solid content bongs about fee same effect as 
intakereducfianby4%to 17%ofproteia 

Table 2 below &ows parts of fee essential constituent o 



TABLE 2 



Basic Ingredients 


Blendir^ Quantity 


Apple juice lees 


3to20g 


Pectine 


ltolOg 


Polydextrose 


10to20g 


Arum ioofr<Jerived mannan 


0.1to2g 



\^&ta-is addedtobe 60 to 105 grams. 



Fructose, citric add, sodium citrate, vitamin Q vitamin B femily (Bl, B2, B6, mcctinic-acid amide, 
and B12), trace metals, and mirraal yeast all are contained in a similar manner in fee beverage (firmer 
embodiment) and the jellylike food Thus, tte jellyiike food can be produced by adding fructose and the 
subsequent ingredients stown in Table 1 to three ingredients shown in Table 2. The water content of fee 
focd is regulated adding 

Tte jellylike food prepared mfe 
20,25 or 35 grams in a sterile cancfitioa It may of course be contained in a largq-cxmlainercrpadcag^: 

The aforesaid jeflyllkefb^ 
durirg dialysis treatment as needed When cx)nsuming one dose of food of the quantity described above 
three times a day, tte daily intake of indigestible polysaccharides becomes roughly 25 grams (20-gram 
package) to 40 grams (35-gram package), so feat 35 grams/day (20-gram package) to 63 grams'day 
(35-gram package) of prc^ 
and excreted into feces. 

Even if fee protein intake (or nitrogen intake) fluctuates firm day to day, it is equivalent to fee total 
excretion amount of nitrogen. Tte intake of indigestible polysaccharides enhances fee effect of introducing 
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the nitrogen into feces via tteprinc^ 

intestine, thereby to lessen a burden imposed on fee kidney and bring about an effect of detaxication and 
exclusion of nitrogen^^ 

Inridentally a hepatic Mure pa^ 
disoKtersiichasdianheadu^ 

(Embodiment 3) Confectio 

Dry or semidry products such as cookies, biscuits bread or rice crackers may be produced by using 
indigene polysaccharides as a Tte composition of fee chief constituent offtxxivwll be 

shown inTable 3 below. 

TABLE 3 



Basic Ingredients 


% (Dry wei^it) 


Polydexirose 


5 to 25% 


Apple juice fces 


10to40% 


Pectine 


3 to 15% 


Cellulose fiber 


5 to 10% 


Oligosaccharide 


15to30% 


Starch (TLcw^utoWieat) 


5 to 20% 


Butter (or Shortening) 


10to20% 


Others (*) 


Itol0% 



(*) 1% to 10% of sweetener, food Havoc, vitamins and minerals are added on the 
baas ofEmbodiments 1 and 2 



As fee indigestible polysaccharides, feere may ato 
gum, psyllium and water-soluble iirfigestMepolysaodiarides derived fiom ceieal testa such as of soybeans 
and com. Bacillus coagulant (e & LACROSSE (Trade name)) may be added 

As cellulose ffixa; microscope cellulose powder such as "SolcaFloc 300FCC" (Danism Japan KK) 
may be usedby way of example. 

As fee starch, potato starch, com starch, kudzu starch, and low-gluten wheat, which are is low in 
protein, may be preferably ised Soft wheat flour may be xjsedwWiin fee realm ofuai^ fee starch In fee 
case ofusingths apple juice lees m 

tte pectios-rich apple juice lees become like mud and hard to bate parties 
polydextrose ard pectire. Consequent^, fee company 
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fcr such baked products, but wheat flour may be added so as tobe over 20% totteto^ 
the physical properties of the components. In making the product m 

preferably used to restrict the protein ingredient to less ten its specific quantity virile preventing 
flour-<ferived protein gluten from admixing. 

As to the ir^redients of cookie and biscuit, the biscuit contains butter (or shortening) that is anafler in 
amount than in fas cookie, ard tie cookie and biscuit both contain baking soda and citric acid or sodium 
citric arid to prevent harcfe^ Although the cookies and bisc^ 

generally baked by using a common baking devioe, bakirg of the cookies and biscuits by microwave 
heating brings about an efiect of releasing moisture content from the dough ingredients to make numerous 
pores in the products and provide favorable texture. 

The butter and shortening are edible oil and fat and sotid at room temperature in a bt of cases. The 
butler and shortening may contain oleic add, palmitic arid, Hnoldc arid, Bnolenic arid and/or fitly adds 
havingacaibonnumberof 12or 14. Tbere may be further added pol 
cmler fir protecting fte central nervous 

The ccckiesarxl biscuits feus prod The food 

products of this kird provide 400 kcal per day available to a patient, so that a large amount of indigestible 
polysaccharide can be g^/en without affetir^ 

consequently to decrease fee blood level of urea or ammonia. Thus, the food products according to the 
inventionprovide syneigisticaDy 

When taking six articles of food (e.g. cookies) made from fee ingredients described above every day, 
fee intake of indigestible poly^^ As aresuh,4to6grams of dietary protein 

are bypassed through fee fecal route. 

The food products such as fee beverage, jelfyandcxx^esshc^inEn±odiments l,2and3maybe 
taken singly or in combination so as to excrete substantial amount of dietary-derived nitrogen components 
wife urine and feces. The combination of the pathological improvement food of the invention and regular 
meals including clinical diet brings about a noticeable syneigistic efiect wife ease. 

When taking 100 grams of beverage (solid content equivalentX t\w packages of jelly (25 grams per 
package), and six cookies by mixture daily in several divided intakes, fungal protein synthesis runs to 10 to 
15 grams, resulting in excretion of fee lowmolecular-weight rritrogennxnlaining compounds corresponding 
to equal parts ofthe fungal protein 
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(Bnbocfimmt4) Other type of food 

A diet focd may be made by mixing 5% to 
while reducing starch as flour as small as equivalent to the indigestible polysaccharides. In this case, the 
amcxirtf ofirxfigestM^ 

content in the flour or cereal starch so as to nxxierale fee intake of prolem 
12to 15 g^bafyvvea^itperday. 

The indigestible polysaccharides may be used as fee basic ingredients of fiozen desserts and 
cxmfectiomy. There may be added 5% to 20% by weight of polydextrose of fee indigestible 
polysaccharides. The semisv\eet polydextrose is suitable for caafectiooeiy. Addition of 1 % to 5% of citrus 
pectine such as of an apple or stiawbeny gives fee ccHifectioneiy more sweet taste. The quantities of fee 
principle ingredients of fee coofecticneay such as milk arrleggor protein components derived therefrom 
should be moderated to accomplish the objects of fee invention. Such being fee case, in place of 20% to 
70% by weight of protein in tte food, thsre may be used a substituting ingredient made by addir^ 5% to 
30% by weight of soybean or egg-derived lecithin to emulsified soybean made by condensing supernatant 
fluid obtained in coagulating soybean curd. The protein components derived from milk or egg may be 
substituted for an ingredient madefy 

have high affinity wife water Thus, the present invention can provide fee pathological improvement food 
having a roticeablesyneigistk 

(Embodiment 5) Test fat inpu v ement of clinical conditions (Case 1 ) 

Three packages of jelly-like food (25 grams each) as described in Embodiment 2 and six cookies as 
described in Embodiment 3 were given to four healthy male volunteer subjects and four healthy female 
volunteer subjects (eight subjects m total) a day The total quantity of indigestible polysaccharides was 80 
grams per day on average, and fee daily protean intake was 0.6 g4cgbocfywei^ 

The experimental subjects were divided into two groups by gender and subjected to a cross-over 
method To be specific, tvro male and tvvolm 

outset of fee dietary te3 and took experimental diet food fiom fee 5th day, and then, continued to eat the 
experimental diet food for 4 days. The (Aergncxpcon^osedoftvvo male and tv^ female subjects started 
eating fee experimental diet food and took and continuedtoeat control 

An explanation about fee objectives of fee dietary test, fee compositions of fee food under test and 
safety of fee food was made to fee experimental sul^ecteto^infeeir consent in writing. 

Blood samples of fee subjects were taken in fee momirg lasting to measure BU^ 
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respective subjecte was collected to provide measurement fa uimaiyiitrogm The experimental 

results obtained eventually are diown in Table 4 bdow. 



TABLE 4 





BUN 


MtiogenAmount/total urine volume /day 


Control Group 


20.8±53mg/dl 


123±45g/<% 


Testing Group 


14.5 ± 6.5 mg/dl 


8.1±29gday 



As^io\\TimTaHe4,feexc^ 
is improved by 30%. 

(Embodiment 6) Test for improvement of clinical conditions (Case 2) 

An experiment on fee influence of fee pathological improvement food on nitrogen excreted into the 
feces, BUN, urinary urea and ammonia was corduded by giving three jelly-like food products (25 grams 
each) as shown in Embodiment 2 a day and six cookie-like food products in two to three divided doses a 
day. 

From kidrey Mure patients who need not hemodialysis, but have higher BUN and have habitually 
Mdr^-supporting diets, five experimental subjects were selected with the written consent of fee patients 
upon explaining tte research purposes, prescribed did: food and schedule of experiment The experiment 
was coo±jcted by collecting blood samples fium the patients at the same time each day to measure BUN 
and collecting all urine from fee respective patients to nieasure fee amou^ 
M feces of fee respective patients vra 

total nitrogen amounts. On 7th, 8th and 9th days, the same meals were prepared, and the total amount of 
nitrogen of each meal arxi fee intake ofnitrogqn were calculated The calculated amounts thereof are iown 
inTable5bdow. 

TABLE 5 



(1) Feces 



Test period 


Control period fa non-dose 


Period for dose 


Lapsed days 


7 


8 


9 


7 


8 


9 


Fecal amount 


952±328 


985 ±29.1 


103.8±437 


93.7±283 


1029±402 


126.1 ±532 


Total nitrogen 
amount (g/day) 


1S±0.45 


2JO±021 


21 ±028 


250±0f0 


2j62±0.45 


280±023 
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(2)BkxxlandUrine 



Test period 


Control period ibr non-dose 


Period for dose 


Lapsed days 


1 4 7 10 14 


2 4 7 10 14 


Blood 


BUN(mg/dI) 


353 362 33.7 34.6 34.8 


30.8 283 26.1 253 24.8 


Urine 


Volume 
(L/day) 


151 139 1.46 133 1.48 


1.43 136 138 132 1.48 


Total nitrogen 
(g/day) 


3.7 39 3.9 3.4 3.6 


32 28 28 24 26 



As seen from Table 5, increase in amount of tie feces and nitrogen exacted into the feces was 
confirmed on 9th day of a course of fee experiment by fee possible cause considered to be formula of the 
sample diet food It was also confirmed that BUN was decreased by 20% and the excretion amount of 
nitrogen into fte urine was in53rov^by30%to60%cmadaifyba^ 

(Embodiment 7) Test for improvement of cB^^ 

From patients undergoing dialysis three times a week, five experimental subjects were selected with 
the written consent of the patients upon explaining the research 

ofexperimentinfeesame manner as in Embodiment^ The experiment was cxnxixted by g^^ 
diet food of fee same amount as supplied in Embodiment 6 to fee patier^ 
nitrogen excreted into fee feces and BUN. The results are shown in Table 6 below. 



TABEL6 



Test period 


Control period for non-dose 


Period for dose 


Lapsed days 


7 


8 


9 


7 


8 


9 


Fecal amount 


75.8±228 


813±29.1 


7&8±43.7 


73.7±223 


829±302 


86.1 ±532 


Total nitrogen 
amount (g'day) 


130±12 


1.43±23 


135±18 


1.49±29 


1j62±26 


157±35 


BUN(mg/dT) 


485 


532 


46.6 


34.8 


373 


324 



As seen from Table 6, increase in amount of fee feces and nitrogen excreted into fee feces was 
confirmed on 9th day of a course of the experiment by fee possible cause considered to be formula of fee 
sample diet food It was also confirmed feat BUN was decreased by about 30% on fee 9th day and 
significant improvement occurred. 
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INDUSnnRIALAPPUCABILnT 

Tte paralogical improvemoit food according to the invention has a fonction of decreasing 
reabsorptionoffo\\^ro 

and interne and ten excreting the nilrogerKX)ntaining ccmpounds in the form of feces through the 

mechanism of using nitrogen ofingested protein as an agent 

Acccax&^,tepedtolog^ 

(1) Tte blood concentration of the nftrogen^x^ntaining low^riolecular substances such as BUN and 
ammonia can be lowered (2) It becomes possible to alleviate the burdens exerted on te kidney of a kidney 
Mure patient and retard a transit 

ofte invention every day. (3) The number of required henxd^ 

be deceased to lessen the psyciiolo^cal, temporal and financial burdens upon the patient and hearten te 
quality oflife of the patient virile saving nodical ejqjenses. (4)Theblocriammcoklevdc^ 
so as to keep a patient with acute or chronic hepatic Mure from a danger of Ming into hepatic coma and 
improve the medical condition ofthe patient 



